Inactivation of human fibroblast collagenase by chloroacetyl N-hydroxypeptide derivatives.
When human fibroblast collagenase was incubated with ClCH2CO-(N-OH)Leu-Ala-Gly-NH2 (2-5 mM) in Tris buffer, pH 7.4 at 25 degrees C, a slow, time-dependent inhibition of the enzyme was observed. Dialysis against a buffer to remove free inhibitor did not reactivate the enzyme. A reversible competitive inhibitor, phthaloyl-GlyP-Ile-Trp-NHBzl (50 microM) partially protected the enzyme from inactivation by the compound. From the concentration dependent rates of inactivation Ki = 0.5 +/- 0.1 mM and k3, the rate constant for inactivation = 3.4 +/- 0.3 x 10(-3) min-1 were determined. The inactivation followed the pH optimum (6.5-7.0) for the enzyme activity, suggesting direct involvement of the same active site residue(s). The reaction mode of the inhibitor may be analogous to that of the inactivation of Pseudomonas aeruginosa elastase [Nishino, N. and Powers, J. (1980) J. Biol. Chem., 255, 3482] in which the catalytic glutamate carboxyl was alkylated by the inhibitor after its binding to enzyme through the hydroxamic Zn2+ ligand. All carboxyl groups in the inactivated collagenase were modified with 0.1 M ethyl dimethylaminopropyl carbodiimide/0.5 M glycinamide in 4 M guanidine at pH 5. The inactivator-affected carboxyl group was then regenerated with 1 M imidazole at pH 8.9, 37 degrees C for 12 h and the protein was radiolabeled with 3H-glycine methyl ester and carbodiimide to incorporate 0.9 residue glycine per mol enzyme.